MICROSCOPIC EXAMINATION OF STEEL                   II
HEAT TREATMENT.
It is important that the heat treatment should represent the best practice. This will vary with the purposes for which the material is to be used. In annealed steels the structure should not only show the finest grain which it is possible to give the material but it should be uniform throughout the metal, considering, however, that the mass of metal influences the structure. Thus the surface indications are not always the same as would be found in the center of a large- section. Variations between the exterior and interior should therefore be expected on account of slower cooling of the interior and the inability to always have the forging affect the whole mass of metal alike. Coarse structure on the surface will usually indicate coarser material in the center of the mass. Coarse-structured material may pass physical specifications, but nevertheless it does not represent the best practice. Photograph Nos. 28 and 29 represent, respectively, coarse structure and fine structure of the same material, and the latter is undoubtedly the better material, as may be seen from the respective physical properties. Photograph No. 30 shows an undesirably coarse structure, and photograph No. 31 shows a crystalline structure which is not only undesirable but which could have been avoided by suitable heat treatment.
Failure to obtain uniformity of structure is shown in photograph No. 32. Discussion of photographs Nos. 49, 51, and 53 will be found under the discussion of some of the special cases, viz., the failure of i4-inch gun lever arm. Dangerous overheating is shown in photograph No. 33. In this case the material is burnt, as is shown by the oxide between the granules of pearlite.
In material which has been quenched and subsequently tempered there is greater difficulty in defining the structure, but in general it should be fine and usually sorbitic, unless in unusual cases especially high strength and lower ductility is desired, in which cases troostite may be found. In steels in which it is desired to have high strength and high ductility and obtained by either oil or water quenching, followed by a tempering process, and in which the structure is usually sorbitic, it should be